Paper electrophoresis for studying the serum protein pattern is of particular value in infancy because of the small volume of blood required. Despite improved methods of diagnosis and increased knowledge of the aetiology of wasting disorders in infancy, some cases of failure to thrive still present diagnostic difficulties. Cases in which diarrhoea, respiratory infection and wasting are associated are common, and in many such cases investigation of pancreatic function shows this to be depressed. After suitable treatment, which may include pancreatin, these infants are found on reinvestigation to have normal pancreatic function. Fibrocystic disease of the pancreas can then be excluded.
The present investigation was undertaken to find out if the serum protein pattern would be of any diagnostic value in wasted infants in whom the exact diagnosis was in doubt.
Methods and Material
Electrophoretic separation was carried out in a vertical tank of the type described by Flynn and De Mayo (1951) , using a barbiturate buffer ofpH 86. The samples of 0 05 ml. serum were run for 16 hours at a current of 0 25 mA per centimetre width of paper.
Whatman paper No. 31 M extra thick was used throughout. After drying, the strips were stained for 16 hours in 0-01 % bromophenol blue according to the method of Block, Durrum and Zweig (1955) . The individual fractions were estimated by the method of Levin and Oberholzer (1953) , which involves the estimation of the nitrogen in each fraction after the strips have been divided. A correction for the nitrogen in the paper was made by estimating the nitrogen in a measured length of paper from protein-free areas at the ends of the strips. The sum of the individual fractions was checked with the total serum protein as determined by the micro Kjeldahl method.
The sera of 67 infants were examined. Twenty were normal infants known to be taking a satisfactory diet; they were free from infection and of normal weight.
These infants served as controls and ranged in age from 7 weeks to 10 months. The other 47 infants were divided into four groups according to the main presenting symptom. Sixteen were wasted infants whose failure to thrive was attributed to underfeeding. Infection was not a complicating factor in these cases which were usually the result of maternal ignorance, though in a few cases actual neglect was involved. The second group consisted of nine infants with acute diarrhoea. The sera of these cases was examined as soon as their clinical condition permitted, in all cases after adequate re-hydration. Only severe cases with marked loss of weight were included. Thirteen were cases of chronic or recurrent diarrhoea. Most of these had a history of repeated bouts of diarrhoea over the previous few months. No single attack was usually of sufficient severity to warrant hospitalization, but advice was eventually sought on account of the frequent recurrence of symptoms and the failure to gain weight, or actual loss of weight, over a long period of time. The remaining nine infants suffered from chronic or repeated respiratory infections of varying severity. The attacks were usually accompanied by pyrexia and were often of sufficient severity to require treatment with antibiotics. In general this group of infants had maintained their weight somewhat better than the other groups and their average age was greater. An attempt to assess the pancreatic function in these infants was also made by means of amino-acid absorption curves after a gelatin meal and when possible by duodenal intubation and measurement of the tryptic activity of the duodenal contents (Bate and James, 1956; unpublished data) . The amino-acid curves were performed according to the method of West, Wilson and Eyles (1946) . The criterion of normality was a rise in blood amino nitrogen to a level of at least 3 mg. per 100 ml. above fasting values at some time during the first one and a quarter hours after the gelatin was given. This increase in amino nitrogen was sustained for two and a half hours after the feed in normal infants, after which the level fell towards the fasting values.
Results
The serum protein patterns in normal infants and in those with chronic nutritional disturbances are Analysis of the results showed no significant variation from the normal in the total protein or beta globulin and only slight variations in the alpha 2 and gamma globulin. In all groups the albumin levels were significantly lower than in the controls.
The alpha I globulin was significantly raised in the cases with chronic diarrhoea and undernutrition.
The pattern was similar in all the abnormal groups; a depression in albumin levels was the most striking feature with a less pronounced increase in alpha globulin. The rather higher albumin levels in the infants with chronic respiratory infection was probably due to the older age in this group.
The group with chronic diarrhoea also showed the most marked loss of weight as measured by the percentage of expected weight at the time of their first attendance.
The distribution of the amino-acid curves and the titre of duodenal trypsin in the various groups were also established, and are shown in Table 3 The figures for the relation between the titre of duodenal trypsin and the percentage of serum albumin are somewhat misleading. From them it might be assumed that the two bore a direct relation to each other. Whilst in general infants with very low or absent trypsin had low albumin levels there were exceptions to this and some infants with satisfactory trypsin titres had albumin levels of under 50%. The level of serum albumin does not therefore appear to be directly related either to the weight loss or to the degree of pancreatic dysfunction. Discussion Consideration of the results makes it clear that whatever the primary cause of the failure to thrive, the changes in the protein pattern are similar, the differences being of degree rather than of quality. The albumin showed a marked fall in all groups, alpha globulin showed a slight increase over normal values and gamma globulin tended to increase. These findings are in agreement with those of other authors who have determined the serum protein pattern in chronic nutritional disturbances. Gollan (1948) reported low albumin and raised globulins in chronic malnutrition in infants but he did not fractionate the globulins. Burgio and Giacalone (1953) , investigating infants with nutritional atrophy, reported low albumin values with a striking increase in alpha globulin. Yoshida (1953) found low albumin levels and raised alpha and gamma globulin fractions. Jaso, Iturriaga and Roldan (1954) studied two groups of infants, cases of toxicoses (i.e. acute gastro-enteritis) and cases of nutritional dystrophy. In both groups the albumin was low and alpha and gamma globulins raised compared with the normal. Carletti (1955) found low albumin and increased alpha globulins in both acute and chronic nutritional disturbances. The gamma globulin was either normal or elevated. Hallman, Kauhito, Louhivuori and Uroma (1952) , Homolka and Mydlil (1955) , and Schiavini and Sacconaghi (1956) investigated cases of acute gastro-enteritis, and these workers all found lowered albumin, raised alpha globulin and occasionally raised gamma globulin. Lubchez (1948) described the serum protein changes in a variety of infections in childhood. These were similar to those reported above. The changes in the serum protein pattern seem to be essentially similar in infants with nutritional disturbances whatever the primary cause. Grossman, Sappington, Burrows, Lavietes and Peters (1945) and Peters (1946) have stated that pyrexia per se does not cause nitrogen loss. Nevertheless, large amounts of nitrogen are lost during acute illnesses, and this loss is continued after the temperature has returned to normal. This factor cannot be ignored when considering the hypoalbuminaemia of acute infection. Madden, Winslow, Howland and Whipple (1937) found that sterile turpentine abscesses markedly inhibited the regeneration of plasma proteins in animals depleted by plasmaphoresis even when given an adequate diet. They suggested a disturbance of the synthesizing mechanism as a cause for this failure.
There is considerable controversy over the state of pancreatic function in nutritional disorders in infancy. All authorities agree that enzyme secretion is depressed in severe protein malnutrition (Veghelyi, 1948; Thompson and Trowell, 1952; Dean and Schwartz, 1954; Gomez, Galvan, Cravioto and Frenk, 1954; Mukherjee and Werner, 1954; Scrimshaw, Behar, Perez and Viteri, 1955) . From reports dealing with infants with other conditions it appears that pancreatic enzymatic activity is often depressed in acute and chronic diarrhoea and sometimes during respiratory infections. This depression is often selective, one enzyme being present in normal amounts whilst the other two show lowered values or are absent (Hess, 1913; Davison, 1925; Farber, Schwachman and Maddock, 1943; McDougall, 1950) . This demonstrates the need to examine the activity of all three pancreatic enzymes in the duodenal juice in suspicious cases
and not to rely merely on a trypsin estimation as is the procedure in many centres. McDougall (1950) reported normal enzyme activity in 18 children with 
